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Disclosure to Promote the Right To Information 

Whereas the Parliament of India has set out to provide a practical regime of right to 
information for citizens to secure access to information under the control of public authorities, 
in order to promote transparency and accountability in the working of every public authority, 
and whereas the attached publication of the Bureau of Indian Standards is of particular interest 
to the public, particularly disadvantaged communities and those engaged in the pursuit of 
education and knowledge, the attached public safety standard is made available to promote the 
timely dissemination of this information in an accurate manner to the public. 
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AMENDMENT NO. 2 NOVtiMBER 199S 

TO 

IS 5423: 1989 AUTOMOTIVE VEHICLES —SHOCK 

ABSORBERS — SPECIFICATION 

( Swcond Revision ) 

I Page 3, clause l,2(d), first sentence J — SuMsijtutc IIk following for tht 
cxUling: 

*D«P^>iiig force jhsll be Ibc avenge of ibc v«]uc recorded txrtwcca ihc ^ixlti 
tnd tbc Icoib stfoke. They will be ibc peak vatue^ • ihc forces developed during 
ihc Urokc of ihe »bock absorber nomully occurnni: it I he middle of tbc stroke/ 

( Page 4» clau\e 7-3(c) | — Substitute tbc follu lu^ for ifae cxistint^ 

*e) Sbock ab$orbef shall be mounied on ibc dyna nc le^img machine wiih tbc 

flexible cod mounting. Tbc nuximuin pcniii ible deflection of the &b4H:k 

absorber axis in vciltua) plane when mouatcd i: ihe endurdiicc lesl fixtuje 
sbouM not exceed tbc values specified m^^^ 

I Pja^e 4, clause 7 J{f) ] — Aild Ibc foltowing .M al Ibe end of the c1ju:>e: 
'NOl^ — The lc«iJD|{ m>y be canivdoulcilber oootm ru^l^ ornklcmiiiienlty ' 



(TBDS) 



ktpt^^mpky Uwi. DI5, N»w Drikj, JuJu 
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Indian Standard 



AUTOMOTIVE VEHICLES — 
SHOCK ABSORBERS — SPECIFICATION 



( Second Revision ) 



1 SCOPE 



1.1 This standard covers the require men rs for 
hydvaulic lelescoi^ic shock absorbers and gas 
charged hydraulrc shock absorbers usied m auio- 
motive suspension 



2 REFERENCE 

2,1 ThL^ IiidiaQ Standard JS 12648 : J 989 'Auto- 
motive vechiclcs — Shock Absorbers — Knd 
Mou.iUngs — Dimensions and tests' is a necessary 
adjunct to ihis standard 



3 TERMINOLOGY 



3.1 Bore 



The inside diameter of main working cylinder of 
(he shock atsorber. 

3-2 Compre55«il Length 

Length between the mounting eyes (centre to 
centre disianc'e ), or mounting faces ( m case of 
studs J, or mountmg eye and mounting face ( in 
case of eye and slud ) of a shock absoiber when 
It IS compressed to the maximum ( see Ffg. I >. 
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Fio. 1 Dimensions for Shock: Absokbbks 

I 



Automotive Vehicles Suipefuioa and Steering System Sectional Committee, EDC 1 05 



FOREWORD 

This Indifln Standard ( Second Revision ) was adopted by the Bureau of Indian Standards on 
4 March 1989» after the draft finalized by the Automotive Vehicles Suspension and Steering Systems 
Sectional Committee had ^^f^en approved by the Mechanical Engioeering Division Council. 

This standard was originally published in 1969 and the first revision was published in 1978. This 
second revision of the standard has been published inc orpor alia g the requirements of gas charged 
hydraulic shock absorbers also. 
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3.3 Gompresflioti Suilfe 

A. stage in which the mountings of shock absorbers 
approach each other. 

3^ Damping Characteristic* 

For any type of hydraulic unit, it shall mean the 
damping force at corresponding maximum 
plunger velocity defiQed in 3.11 

3.5 I>eaxl Length 

Length constituted by the built-in compoaents 
of shock absorber when the stroke is zero 
( see 3.13 >- 

3.6 Doable Acting Shock Absorber* 

Shock absorbers which damp the oscilJations of 
a vehicle sAspension in both the directions, 
damping action being different or equal in either 
direction depending on the individual application 
requirements 

3.7 Extended Length 

Length between ihc mounting eyes (centre to 
centre distance ), or mounting faces ( in case of 
Btuds ), or mounting eye and mounting face ( la 
case of eye and stud ) of a shock absorber when 
it is pulled out to the maximum ( see Fig 1 ) 

3.A Extension St«.ge 

A stage in which the mountings of shock absor* 
bers move away from each other. 

3.9 Fitment Dlmenaions 

All the dimensions required for mountmg the 
shock absorber on the vehicle ( see dimensions 
A, B, C and D in Fig. 1 ). 

3.10 Gas Charged Hydraulic Shock Absorbers 

Telescopic hydraulic shock absorbers in which, 
in addition to oil, gas is charged at pressure 

3.11 Maximum Plunger Velocity 

Subsequently referred to as Velocity' shall be 



defined by the expression, V 



Max 



Max 



where 

V — maximum plunger velocity, mm/s; 
Max 

n — machine revolution, cycles per second; 

and 
s = 5trokfi» mm. 
3*12 Re«dtation Force 

The resultant force actiDg on the plunger rod due 
to the gas pressure and is given by the equation: 
Restitution force ~ gas pressure X rod sectional 



3.13 Stroke 

The difference between the extended length and 
the compressed length ( effective maximum travel 
of the shock absorber ) ( see Fip. 1 ). 

4 DIMENSIONS AND TOLERANCES 

4.1 Dimensions shall be according to the appli- 
cation of the shock absorber The dimensjons 
given in Fig. 1 shall be specified in the enquiry 
or order The tolerances for compressed and 
extended lengths shall be ±3 mm. 

4*2 Shock absorbers shall be designatt-d by the 
cylinder bore. 

5 METHOD OF SPECIFYING THE SHOCK 
ABSORBER 

5.1 For the purpose^ of enquiry or order relating 
lo shock absorbers, the foVowinp infornjation 
shall be supplied" 

a) Dimensions as indicated jn Fig. 1, 

b) Make and model of the vehicle; 

c) Whether used at the front wheels or rear 
wheels, and the type and the rating of the 
spring; maximum bump load, weight of the 
vehicle in laden and unladen conditions^ 
and the inclination of mounting the shock 
absorbeii; 

d) A graph showing the load characteristics 
in Newton for compression and extension 
at specified plunger velocity ( as defined at 
3.11 ) and optionally load values at various 
plunger velocities may be given for 
reference, and 

e) Any other mformation relevant to the 
design of the shock absorber. 

6 GENERAL REQUIREMENTS 

6A Strength of the end mounting weld shall be as 
specified in IS 12648 : 1989. A pull out test shall 
be conducted for weld soundness The method 
of test and acceptance values shall be mutually 
agreed to between the purchaser and the manu- 
facturer As a guideline, the shock absorbers 
shall be gripped in a suitable fixture to produce a 
straight tensile pull between the end eye or the 
stem and its fixing shall withstand the following 
loads: 

Category Loads 

( in terms of internal diameter 

of cylinder ) 

Less than 24 mm 6 860 N 

24 mm but leas than 29 mm 14 700 N 

29 mm but less than 34 mm 17 640 N 

^^4 mm but less than 39 mm 29 400 N 

39 mm but less than 49 mm 34 300 N 
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6.2 The shock absorbers shalf be assembled in 
such a manner that the movement shall be uniform 
throughout the sirokc. For this purpose, the 
shock absorbers shall be manual Jy primed three 
or Four Times in a vertical position. This is 0Jil> 
indicative of ihe uniformity of the (jperaiion. 

6.3 The upper part of the shock absorber, that is, 
plunser rotl and dust cover sub-assemWy shall be 
capable oTfrec rotmion relative to the lower pari^ 
naiTif ly, cylinder and outer tube suh-assembly. 

&4 Effective clearance between dust cover and 
outer tube shall be maintained throughout the 
full stroke of the shock absorber to preclude the 
possibility of ruhbing. 

6.5 If ths shock absorber assembly is provided 
with rebound ;vTvd/or compression stop, the 
buffers shall not produce objecnonabJc ndc or 
noise effects 

6^6 End. Mountings 

6.6.1 Shall be as shown in Fig 2 

6.6.2 The end mountmgs may be either eye ring 
type or stud type as agreed between the m^nu- 
fdcturer and the user if the angular motions in 
dtRercnt Surfaces are almost equal, a stud type 
mounting is recommended The maximum permis- 
sible deflections as sbowa in Fig 2 shall be as 
follows- 

a - ±20' 

Y = ±10- 




6.6.3 For better performance of the shock 
absorbers, these shall be fnstalled as eloae to 
vertical as possible (not to exceed by 45* «ven 
during operations )■ 

7 TESTS 

7.1 Tosts outlined in this standard shall be carried 
out on ihs shock absorber ( without the suspen- 
sion spring ), that is on the damper unit only. 

7.2 Da-mping Forc« T««t 

It !S required for ascertaining the force- pra ton 
velocity character IS lies of shock absorber and 
shall bt earned out as follows . 

a.) Each shock absorber shall, where necessary, 
be actuated prior to testing to ensure thitt 
the working chamber is free from any dir 
pocket; 
b> Shock absorber shall be tested along its 
own axis, that is, the damper axis parallel 
to the siroke of the dynamic testing 
machine; 

cl Shock absorbers shall be mounted on the 
dynamic testing machine with or wjthout 
flexible end mountings as agreed to between 
the manufacturer and the purchaser. The 
dynamic testing machine shall be rigid and 
the verticaLshde properly guided; 

d) Damping force shall be recorded between 
the sixth and the tenth stroke. They will 
be the peak values of the forces developed 
during the stroke of the shock absorber 
normally oc^urnng at 'he middltj of Ihc 
itroke; 

e) Test Specification shall be only at one maxt- 
mum plunger velocity; 

Table 1 Tolcx^ances on Initial Damping 
Revistances 

[ aause7-l(f)l 



a= ±20* 

Y* ±10* 

STUO MOUNriNG 
Fig. 2 End Mounting of Shock Absorbbra 



DflflkplnB Tarcc 



TolcrAmc« on 



N 



CompTCSRion Force 

N 



Tension Fttrce 
N 



100 

200 

300 

400 

500 

600 

700 

800 

900 

1000 

1 LOO 

1200 



±40 
±50 
±^ 

±80 

±90 

±9i 

± 100 

± 105 

± 110 

±113 

± JO pcrceoi 



± 40 

±45 

±50 

±60 

±65 

±73 

±S0 

±H5 

±93 

±10, 

± 10 p 



± 10 penicnt 
± lOpcfC«nt 

± lO peromt 

NOTES 

1 At lower resistuice value*, pofoooiftge ioleruic« is 
higher. 

2 For damping Te«i9taace ( temioii ) abjve I 000 N, 
tolcraiice 4haU be ±:10pefcci^i. 

3 For 4ampiDB ruiBtancc ( compression ) iibov< 
I 200 M. tolerance shall be ± 10 perceai. 
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f) The tolereaces on the damping r^istance 
■h^n be according to Table J, unless other- 
wise agreed to betwcea the manufacturer 
and the user; 

g) The load /displacement curve ahall show no 
evidence of erratic control pattern which 
indicates that this assembly, binding or 
foreign material is preveatUig proper tunc 
tioning of the valves^ 

h) Effect of temperature as given in B shall be 
applicable, wherever necessary; 

j) The damping resistance of gas-charged 
shock absorbers will be checked in the 
following manner: 

1) The shock absorbers will be stroked 
in the centre of the stroke and the 
damping values at the mid-point of the 
stroke shall be noted. 

2) The resistance will be indicated or 
recorded on the dynamic testing 
machiDe, 

3> The restitution force at the mid-point 
of the stroke will be recorded by a 
suitable measuring device. 

4) The observed values will be corrected 
as follows to get the true damping 
resistance. 

Damping resistance in tension = 
observed value + restitution force 

Damping resistance in compression =- 
observed v^lue — restitution force 

7^ Eodarance Test 

U is R type test applicable for *hock absorbers 
having a resistance of 200 N or more. When 
tension or compression force is more than 200 N 
at the specified maximum plunger velocity, this 
test shall be carried out for that particular force, 
[t shall be carried out as follows : 

a) The test shock absorber selected shall be 
mounted on the dynamics testing machine 
and the initial damping resistances in 
tension and compression shall be recorded. 

b) Shock absorber whose initial damping 
resistances have been measured t see 73 
( a ) ] shall be mounted on the endurance 
testing machine. Testing speed shall be 60 
to 100 cycles per month. Test shall be 
conducted at 75 percent of the working 
stroke of the shock absorber or 100 mm 
whichever is less. 

c) In case endurance test is to be conducted 
under more rigorous conditions including 
the side load, appropriate test configura- 
tions and test cycles &ball be as agreed 
between the manafacturer and the user 



d) During the tesit temperature shall be 
controlled between 70 and 90'C which 
should be measured on the outer tube 
( reservoir ) of the shock absorbers. In the 
case of low ri; si stance shock absorber where 
the temperature does not Dse up to 70*C 
due to less energy absorption, testmg shall 
be conducted at the temperature attamablo 
without external cooling 

NOTE — The ircthod of coo tins during the cnduraDce 
lest ia optional but ah^ll be such that any ]eak^« of 
shock absorlKr &uid can be easily s^ca during the 
endurance [«t. 

e) Shock absorbers shall be mounted on the 
dynamic tesiing machine with flexible end 
mountings. 

f) Test shall be conduclt;d for one million 
cjcks. At the end of the test, no leakage 
or breakage ahall be noticeable After the 
end of one million cycles operation, the 
shock absorber shall be subjected to the 
damping fo^ce test as indicated in 7.2. 
Variation in resistance shall not exceed the 
values indicated in Table 2 from the initial 
damping resistance [ see 7-3 ( a ) ] 
Tabic 2 PermisBible VaiHatioii in 
DAfttping Resistance After Oae Million 
Cycle £ndiiTance Tests &ovn Origiinal 
Values Observed 
L C;ijme7.3(f )l 



Dampins Re»iBtaiic« 


TeD»t0Rl 


ComprcMlon 


100 to 20D 


+ 40N 
— 60N 


+ 40N 

— eoN 


20? to 500 


+ 20% 
-30% 


+ 20% 
-30% 


501 to I $00 


IU'4 


+ J5 % 
-25% 


i 501 and above 


+ 10% 

-10% 


+ 10% 
-10% 



g) Ail components of sock absorbers incJudJng 
pins, bushes, eye welding, etc, shall with- 
stand one million cycles endurance test. 

h) Recheck the unit after standing fully 
collapsed and inverted for 24 hours. Leak- 
age ( continuous dripping ) shall not be 
observed 

8 EFFECT OF TEMPERATURE ON 
DAMPING CHARACTERISTICS 

8*1 Temperature correction shall not be applied 
if the test room temperature is within the range 
of 16to35X. 

8,2 At test room temperature between 10 to 50X, 
shock absorber characteristics shall be permitted 
to exceed the tolerances stipulated in 7.2 ( f) by 
not mote than an additional 0'5 percent for each 
2' change in temperature below or pbovc the 
basic temperature of 16 to 35*C, Correction of 
damping characteristics in excess of 50*0 or Jess 



AifBNDHENT NO. 1 NOVEMBER 1990 

TO 

IS 5423: 19B9 AUTOMOTIVE VEHICLES - SHOCK 

ABSORBERS - SPECIFICATIOH 

( Second Revision ) 

[ Pa^e 4, clause 7.3 Cb)^ line A] - Substitute 
Che following for tJie exlating sentence: 

'TcBtlng speed shall be 60 to LOO cycles per 
minute. * 

(TED 5) 
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tban tO*C shall be subjected to agreemeat 
between the purchaser and the maQuractUTCT' 

9 INSPECmON 

9-1 The finish shall be as agreed to between the 
purchaser and the manufacturer. 

9-2 The damping force shall be tested according 
to 7-2. 

9.3 The visual inspection shall reveal that the 
shoclc absorbers are free from cracks, burrs, 
sharp edges, unpainied areas and other defects 
which may impair I heir assembly or performance. 

9.4 No visual evidence of any oil leakage shall 
be present on any external surface of the shock 
absorbers when tested as follows: 

a) Check unit after stroking for 10 to 15 full 
strokes. 

b) Rechecfc unit after standing fully collapsed 
and inverted for 24 b. 

10 MARKING 

lD.t The shock absorbers shall be marked with 
the following: 



a) Manufactiirer'i name or trade-mark and 
part number or vehicle manufacturer's 
reference number » 

b) Date of manufacture m code of month 
and year of manufacture on the shock 
absorber, and 

c) Month and year of manufactuTC on the 
carton containing the shock absorber 

11 PACKING 

11.1 Shock absorbers shall be packed in suitable 
cartons or as agreed between the manufacturer 
and the purchaser. 

12 SAMPLING 

12.1 Lot 

Ail the shock absorbers of the same type manu- 
factured in a factory from the same material 
under similar conditions of production shall be 
grouped together to constitute a lot, 

12.2 The sampling plan shall be as agreed between 
the manufacturer and the user. 



Standard Mark 

The use of the Standard Mark is governed by the provisions of the Bureau of Indian 
Standards Act, 1986 and the Rules and Regulations made thereunder. The Standard Mark on 
products covered by ao Indian Standard conveys the assurance that they have been produced 
to comply with the requirements of that standard under a well defined system of inspection, 
testing and quality control which is devised and supervised by BIS and operated by the pro- 
ducer. Standard marked products are also continuously checked by BIS for conformity to that 
standard as a further safeguard. Details of conditions under which a licence for the use 
of Standard Mark may be granted to manufacturers or producers may be obtained from* 
the Bureau of Indian Standards, 
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